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Acronyms and Abbreviations

<
ft/ft
mg/L
mV

ppm
ug/L

AST
ASTM
BTEX
DIPE
DCO;
DO
EC
ETBE
EPA
MCDEH
MCL
MSL
MTBE
MW-#
NA
NR
ORP
RWQCB
SHN
TAME
TBA
TPHG
usT

denotes a value "less than" the method detection limit
feet per foot

milligram per Liter

millivolts

parts per million

micrograms per Liter

Aboveground Storage Tank

American Society of Testing and Materials
Benzene, Toluene, Ethylbenzene, and total Xylenes
Diisopropyl Ether

Dissolved Carbon Dioxide

Dissolved Oxygen

Electrical Conductivity

Ethyl Tertiary-Butyl Ether

U.S. Environmental Protection Agency

Mendocino County Division of Environmental Health
Maximum Contaminant Level

Mean Sea Level

Methyl Tertiary-Butyl Ether

Monitoring Well-#

Not Analyzed

No Reference

Oxidation-Reduction Potential

California Regional Water Quality Control Board, North Coast Region

SHN Consulting Engineers & Geologists, Inc.
Tertiary-Amyl Methyl Ether

Tertiary-Butyl Alcohol

Total Petroleum Hydrocarbons as Gasoline
Underground Storage Tank
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1.0 Introduction

This report presents the results of groundwater monitoring for the first quarter 2005, conducted at
the Branscomb Store. The site is located at 1 Main Street in the community of Branscomb,
California (Figure 1). SHN Consulting Engineers & Geologists, Inc. (SHN) performed this work on
January 19, 2005, on behalf of Harwood Products.

1.1 Organization

This report is presented in five sections. This section introduces the reader to the site. Section 2.0
discusses the scope of work completed at the site during the first quarter 2005, monitoring event,
including groundwater sampling. Section 3.0 presents the results of the groundwater-monitoring
program. Section 4.0 presents conclusions regarding the nature of the site, as well as
recommendations for future site activities. Section 5.0 presents a list of references cited.

1.2  Site Background

The Branscomb Store contains an active retail fuel station that operates with an Aboveground
Storage Tank (AST) system. Two 1,000-gallon gasoline Underground Storage Tanks (USTs), and
one 500-gallon gasoline UST, were previously operated at the site from the late 1950s until 1990. In
October 1991, the three USTs were removed from the site. A representative from the Mendocino
County Department of Environmental Health (MCDEH) was present during the tank removals,
and completed an Underground Hazardous Materials Storage Tank Abandonment Inspection
Report. According to the MCDEH report, the former tanks were of single-walled steel construction,
and all contained small holes that may have been caused by corrosion. Approximately 50 cubic
yards of soil were excavated during the tank removal activities. The former UST locations are
shown on Figure 2.

During the UST removals, a series of soil samples was collected from the former tank locations.
The soil samples were analyzed for Total Petroleum Hydrocarbons as Gasoline (TPHG); Benzene,
Toluene, Ethylbenzene, and total Xylenes (BTEX); and total lead. Laboratory analyses of the soil
samples that were collected revealed the presence of petroleum hydrocarbons.

SHN conducted a limited subsurface investigation at the site in April 1997. Five temporary well
points were installed and sampled to assess groundwater conditions in the area of the former USTs.
Information collected during this investigation revealed that groundwater at the Branscomb Store
site had been impacted by petroleum hydrocarbons stemming from UST system leakage. However,
the extent of petroleum hydrocarbon-impacted groundwater appeared to be limited to the
immediate area around the former UST locations.

In January 2000, SHN supervised the installation of four groundwater-monitoring wells (MW-1
through MW-4) at the site, as approved by the California Regional Water Quality Control Board,
North Coast Region (RWQCB) on February 11, 1998. The monitoring well locations were chosen
based on the results of the limited subsurface investigation conducted by SHN in April 1997 (SHN,
2000).

G:\1992\092057 Branscomb Store\rpt\1stQ05-rpt.doc m



iy I
o
TO WESTPORT = :
(HWY 1) = -‘_rf.-’fh
..' . . -fér - : 12 o ihr;l e/
N A\ & | [STE NS 8 N AU
&, - LOCATION| /"o !
e i . s A 2
LJI.*F T S {'\
£y ] . o g j
3w f | W] . < v i .
£ __ @\Branseomnh Cem
Branscomb -7 e . )
¥ 1 o e
: e |
R r !
. Ty N
\
wil &
RS Y e *
| ADMIHAL STANDLEY
2 “\ - —.;\ t u]'. ( . __{H'['.'u‘l“l-: m.-?uér'r"f:?ﬁ ARE,
: 3 Al .
j 2 e T )
:;?_ o \ — %‘:1\
P \' o
' . bt
S
. Wi &l (0 v, ~ _ '|TO LAYTONVILLE
OV 1(HWY 101)
| Fa ) =

MAP REFERENCE:
USGS QUADRANGLES OF
CAHTO PEAK AND LINCOLN

RIDGE

NO SCALE
Site Location Map

Branscomb Store
1 Main Street
Branscomb, California SHN 920057

Consulting Engineers -
& Geologists, Inc. October, 2004 | 920057-fig-1 | Figure 1




LOG YARD
/ ENTRANCE

s
N
POST OFFICE/STORE §
3
Ly
g
3™
r|
PORCH
FORMER UST #2 ]
LOCATION o
mw-18 Y
k FORMER UST #1 & #3
LOCATION
MAIN STREET (BRANSCOMB—LAYTONVILLE ROAD)
Q?,
s
v OPOWER POLE
315° TO SOUTH FORK
EEL RIVER (CLOSEST) P “PFIRE HYDRANT
MW-3 & MW—4
EXPLANATION

MW-2 & GROUNDWATER MONITORING
WELL LOCATION AND DESIGNATION

947

Consulting Engineers
& Geologists, Inc.

1'=20'
ALL LOCATIONS ARE APPROXIMATE
Branscomb Store Site Plan
1 Main Street
Branscomb, California SHN 920057

October, 2004 [ 920057-site |  Figure 2




Quarterly monitoring was initiated at the Branscomb Store site on February 22, 2000, as required by
the RWQCB. Groundwater monitoring occurred at the site for a period of one year, and was not
conducted for the following three years. On August 13, 2004, quarterly groundwater monitoring
was resumed at the site, and is ongoing.

2.0 Field Activities

2.1 Monitoring Well Sampling

SHN conducted the first quarter 2005 groundwater-monitoring event on January 19, 2005. As part
of the monitoring program, monitoring wells MW-1, MW-2, MW-3, and MW-4 were purged and
sampled (Figure 2). Prior to purging, each monitoring well was measured for depth to water, and
checked for the presence of floating product (none was observed). Electrical Conductivity (EC),
pH, and temperature were monitored periodically during purging activities using portable
instruments. All wells were also measured for Dissolved Oxygen (DO), Oxidation-Reduction
Potential (ORP), and Dissolved Carbon Dioxide (DCO,).

A groundwater sample was then collected from each well utilizing disposable polyethylene bailers.
The water samples were immediately placed in an ice-filled cooler, and submitted to the laboratory
for analysis under appropriate chain-of-custody documentation. Field notes and water sampling
data sheets from the January 19, 2005, monitoring event are included in Appendix A.

2.2 Laboratory Analysis

Each groundwater sample was analyzed for:

TPHG and BTEX, in general accordance with U.S. Environmental Protection Agency (EPA)
Method No. 8260B.

Fuel oxygenates Methyl Tertiary-Butyl Ether (MTBE), Tertiary-Butyl Alcohol (TBA),
Tertiary-Amyl Methyl Ether (TAME), Diisopropyl Ether (DIPE), and Ethyl Tertiary-Butyl
Ether (ETBE), in general accordance with EPA Method No. 8260B.

North Coast Laboratories Ltd., a state-certified analytical laboratory located in Arcata, California,
performed the sample analyses.

2.3 Equipment Decontamination Procedures

All monitoring and sampling equipment was cleaned prior to being transported to the Branscomb
Store site. All smaller equipment was initially washed in a water solution containing Liquinox®
cleaner, followed by a distilled water rinse, then by a second water rinse. The groundwater
samples were then collected using pre-cleaned, disposable bailers, and transferred into laboratory-
supplied containers.
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2.4 Investigation-Derived Waste Management

All rinse water utilized for decontaminating field-sampling equipment, and all well purge water
was temporarily stored on site in five-gallon plastic buckets. The water was then transported to
SHN’s 1,000-gallon purge water storage tank located at 812 West Wabash Avenue in Eureka,
California. Approximately 31 gallons of decontamination and purge water from the January 19,
2005, sampling event will be discharged, under permit, to the City of Eureka municipal sewer
system. A copy of the discharge receipt will be included in the next quarterly monitoring report.
Appendix A contains the discharge receipt for the 27 gallons of water that were generated during
the November 2004, monitoring event.

3.0 Groundwater Monitoring Results

3.1 Hydrogeology

SHN measured depth-to-groundwater in the existing monitoring wells during the first quarter 2005
monitoring event (Table 1). On January 19, 2005, the direction of groundwater flow beneath the site
was to the west/northwest, with an approximate gradient of 0.015 feet per foot (ft/ft). A
groundwater contour map for the January 19, 2005, monitoring event is presented as Figure 3.
Historic groundwater elevation data are presented in Appendix B, Table B-1.

Table 1
Groundwater Elevations, January 19, 2005
Branscomb Store, California

sample Top of Cgsing Depth to Groundwater
Location Elevation Groundwater? Elevation
(feet MISL)! (feet) (feet MSL)
MW-1 1,529.31 8.28 1521.03
MW-2 1,529.67 7.94 1521.73
MW-3 1,526.61 6.00 1520.61
MW-4 1,528.32 7.05 1521.27

1. MSL: Mean Sea Level
2. Below top of casing

3.2 Groundwater Analytical Results

The laboratory analytical results for the groundwater samples collected during the first quarter
2005, monitoring event are summarized in Table 2. TPHG was detected in the groundwater sample
collected from monitoring well MW-2, at a concentration of 280 micrograms per Liter (ug/L). None
of the other groundwater samples that were collected contained detectable concentrations of TPHG,
BTEX, MTBE, or fuel oxygenates. The concentrations of TPHG, Benzene, and MTBE in the existing
groundwater monitoring wells on January 19, 2005 are shown on Figure 4. The complete laboratory
analytical report and corresponding chain-of-custody documentation are included in Appendix C.
Historic groundwater analytical data are presented in Appendix B, Table B-2.
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Table 2

Groundwater Analytical Results, January 19, 2005

Branscomb Store, Branscomb, California

(inug/ L)t
sample | o5 | gs Ts Es X2 | MTBE* | TBA* | DIPE* | ETBE* | TAME“
Location
MW-1 | <505 | <0.50 | <0.50 | <0.50 | <0.50 | <1.0 <10 | <10 | <1.0 | <10
MW-2 2806 | <0.50 | <0.50 | <0.50 | <0.50 | <1.0 <10 | <10 | <10 | <10
MW-3 <50 | <0.50 | <0.50 | <0.50 | <0.50 | <1.0 <10 | <10 | <10 | <10
MW-4 <50 | <0.50 | <0.50 | <0.50 | <0.50 | <1.0 <10 | <10 | <10 | <10

ug/L: micrograms per Liter

TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method
No. 8260B.

Benzene (B), Toluene (T), Ethylbenzene (E), and total Xylenes (X), analyzed in general accordance with
EPA Method No. 8260B.

Fuel Oxygenates: Methyl Tertiary-Butyl Ether (MTBE), Tertiary-Butyl Alcohol (TBA), Diisopropyl Ether
(DIPE), Ethyl Tertiary-Butyl Ether (ETBE), and Tertiary-Amyl Methyl Ether (TAME), analyzed in
general accordance with EPA Method No. 8260B.

<: denotes a value that is “less than” the method detection limit.

Sample does not present a peak pattern consistent with that of gasoline. The reported result represents
the amount of material in the gasoline range.

3.3

DO,

Natural Attenuation Parameters

DCO,, and ORP were measured in all four groundwater monitoring wells on January 19, 2005,

prior to sampling, and are summarized in Table 3.

Table 3
DO, DCO,, and ORP Measurement Results, January 19, 2005
Branscomb Store, Branscomb, California

Sample DO! DCOz ORP4
Location (ppm)2 (ppm) (mV)s
MW-1 1.21 50 83
MW-2 0.80 140 28
MW-3 2.96 30 53
MW-4 3.39 30 89

DO: Dissolved Oxygen, field measured using portable instrumentation.

ppm: parts per million

DCO:: Dissolved Carbon Dioxide, field measured using a field test kit.
ORP: Oxidation-Reduction Potential measured using portable
instrumentation.

5. mV:millivolts

A A

DO concentrations ranged from 0.80 parts per million (ppm) in well MW-2, to 3.39 ppm in well
MW-4. These DO concentrations appear to be sufficient to support biodegradation. DCO;
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concentrations ranged from 30 ppm in wells MW-3 and MW-4, to 140 ppm in well MW-2, and
indicate that biodegradation is occurring at the site. ORP measurements ranged from 28 millivolts
(mV) in well MW-2, to 89 mV in well MW-4, indicating that mildly aerobic conditions exist at the
site. Historic DO, DCO,, and ORP measurements are included in Appendix B, Table B-3.

When evaluating intrinsic bioremediation, it is useful to compare groundwater collected within the
contaminant plume to groundwater collected from a background area (outside of the contaminant
plume). Groundwater analytical results indicate that a petroleum hydrocarbon plume is present in
the area monitored by well MW-2. Groundwater collected from wells MW-3 and MW-4 is
representative of background conditions. For this evaluation, wells MW-2 (source area well) and
MW-3 (background well) were used. As shown in Table 4, all four biodegradation indicators
follow the trend that would be expected when biodegradation is occurring. A detailed overview of
biodegradation is contained in Appendix D.

Table 4
Intrinsic Bioremediation Indicator Comparison, January 19, 2005
Branscomb Store, Branscomb, California

Groundwater Bioremediation _ Expected Trend for Source | Background Cons_istent
Parameter Units | Source Well Related to Well Well with
Background MW-2 MW-3 Trend
TPHG! ug/L? Increases 280 <50 Yes
Dissolved Oxygen ppm?# Decreases 0.80 2.96 Yes
Dissolved Carbon Dioxide ppm Increases 140 30 Yes
Oxidation-Reduction Potential | mV> Decreases 28 53 Yes

TPHG: Total Petroleum Hydrocarbons as Gasoline.

ug /L: micrograms per Liter

<: denotes a value that is “less than” the method detection limit.
ppm: parts per million

mV: millivolts

agrwdE

4.0 Discussion and Recommendations

During the first quarter 2005, monitoring event, the groundwater sample collected from monitoring
well MW-2 contained TPHG at a concentration of 280 ug/L. No other petroleum hydrocarbon
constituents were detected in the groundwater sample collected from well MW-2. The
groundwater samples collected from wells MW-1, MW-3, and MW-4 during this event did not
contain any detectable concentrations of TPHG, BTEX, MTBE, or fuel oxygenates.

In a letter dated November 3, 2004, the RWQCB requested that a sensitive receptor survey be
conducted for the Branscomb Store site, and that a work plan be prepared to assess the extent of
petroleum hydrocarbons in the downgradient direction from the former USTs. On February 3,
2005, SHN submitted the findings from the sensitive receptor survey and submitted a work plan for
additional site investigation to the RWQCB. Upon approval from the RWQCB, the proposed work
plan will be implemented.

Quarterly monitoring will continue at the Branscomb Store site, as required by the RWQCB. The
next quarterly sampling event is scheduled for April 2005. The groundwater samples will be
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analyzed for TPHG, BTEX, MTBE, and fuel oxygenates, using EPA Method No. 8260B.
Additionally, SHN recommends that groundwater samples collected from site wells MW-1, MW-2,
and MW-3 be analyzed for dissolved iron (Fe), alkalinity, nitrate (NOs), and sulfate (SO4). The
results from these additional analyses will provide supplementary information regarding the
biodegradation of petroleum hydrocarbons in groundwater at the site.

5.0 References Cited

SHN Consulting Engineers & Geologists, Inc. (April 2000). Well Installation Report of Findings,
Harwood Products Branscomb Store, Branscomb, CA. Eureka: SHN.
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Appendix A

Field Notes
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WName: I)G‘Ufc\ f ﬁi‘l'ﬂ—c

Project Name: Be gnscomh Stor-<

Reference No.: OGlvs 2
Date: f i f? 15
Equipment:  PpH & EC [ JriD [leTco. [oTiEL
DTurbidit}’ @Uthcr :D;;sgfu.ui C)ﬁff}: en  Plifer }/ff?_'.‘}"‘r

Description of Calibration Procedure and Results:

f."',"/;/ +E e }ﬂf_,’{ff‘p i) CQL.LKQJ{-;& £F 44 c}j & = b&" E'F.q,-;

f'}}'f]afde]._‘ t'.c,/.f,}éﬁl‘] ?-‘C—ji cﬁqc‘. Lf»ﬂj 4 )‘?"—L -‘EFC (C"f‘r"?tlur-%ﬂ/;)lf‘} [
soft gt 993 4 s

E:} i F}{t'ﬁ-- :,f 5 f’rr Q Ca f, é Fors Kf"ﬂf_:; (’4_".1}(;7 Jz,if'.l.{

D
/r‘?f?érme][-ffu sed  at 15,

CAFORMSENVIRD FORMSequipment calibration: sheet. doc



SULTING ENGINEERS & GEOLOGISTS, INC.

g 17 ‘f /CON
Q L// E1ZW W

sbesh « Eureks. CA 95501-21

38« TOTI447-BBT « FAR: TOTI41-B87T sshrinfo@shn-2ngr.com

Water Sampling Data Sheet

F]T:'j ect NamE: 3 ﬁﬁ’-r'--({-'!‘f"ﬂ"l ‘f':.' —{’fct: - DatErETimE- f{ o ." C} & oj_
ProjectNo: D9 2047 _ Sampler Name: Day, o ﬁ‘ : f’% S
Locaton: Beauscombh  CH Sample Type: Growad  csbee j
Well #: - ¥ Weather I%.P?{f‘ﬁﬁ;'!’ C‘iidm{y ta Cn’mm [
Hydrocarbon Thickness/Depth (feet): MNH Key Needed: ¥ Dolsh i
g =
Total Well Depth _ Initial Depth to Heightof Water _ 0.163 galift rinch well)/ 1 Casing Volume
ifeet) Water (feet) Column (feet) 0,633 galft {4-inch well) {gal)
[ j9.90 | < | _%es | = r235 | = [€143 | = [ze
_ |
, DO Co; ORP EC | Temp | Water
Time : ; . pH Removed Comments
'. {(ppm)} (ppm) (mV) | {uS/cm) ("F) (gal)
i |
oqyy ( 339 I | C gk |
T : T J__frf )
1013 [ 30 &s I g‘z.rﬁg,d_
{1219 s i s | ..‘5_?,(?9 b.&0 ZL{Q e/
] . = = | o
{023 Ny Floi L A 7. /5 ?4-&5"5 {;K
‘0RG \Phes cafl | 192 | 597° 0.27 14YGal _
w3y | | 1 oter |59 (998 8% |
| ! ! | | - 0 | 1
et | | 498 | 593" |97 [P5q) ey |
i 5 . i &
| i . e | |
L oy |
| -_ | |
}130 | Sepals 7 ortie I . | |
Purge Meth..—,ﬁ3 f;ff«ffl CJ' E?,li Total Volume Removed: Q. ?j {galj
Laboratory Information
Sam]ﬂé D _| R & Type of Preservative / Laboratory | Analyses
P——— | Type - _
o | 3 - v Lo |y s HEL ML I mf@fﬁif‘ﬁ/}miﬁz:?
. -' i
| | B £ [ B
. I ! ' f o
!_ |
Well Condition: (5, 4
Femarks:
itand g K id _?sir’ /5,38 Lfdi___g_ﬁﬂlir'.- rrs-ﬁj. Figwa —




CONSULTING ENGINEERS & GEOLOGISTS, INC.

SEN

Water Sampling Data Sheet

B1Z W._VWabssh + Eurska, O& B5501-2138 « TOT/441-8855 « FAX TOV/441-8877 =shninfo@shr-engr.com

Project Name: _ Eeonccpn 17 Stoe < Date/ Time: /- 1905

Project No: LG Aasd Sampler Name: _Day, 4 £. @«' fon =t

Location: Branceawly Cr - Sample Type:  Ggavad fruir'gf-t _
Well #; - | Weather %M@M;L__f_@_djm_ 1
Hydrecarbon Thickness,/Depth (feet): N!ﬂ' Key Needed: Iﬂ-"; _D;.,r: ,9/; 7

Total Well Crepth Initial Depth to

Height of Water

0.163 gal/fe {Z-inch well} /

1 Casing Volume

(feet) Water (feet) Column {feet) 0.653 gal/ft 4-inch well) (gal)
(495 |- [ 82 - [ eb7 | x [ €63 | = L3
| | Water
Time L N ORE B I TEHF‘I}P pH | Removed Comments
{P_;:m} (ppmi {mV) {uSfem) | (°F) | (gal)
CEEN !
Jeeo ( J.21 [T : | & ‘?5_;’.
/147 i Bwso) &3 | 0% g4/ |
e | i 56 | 5832|588 Tiﬁgﬂ | |
— — w1 3 I
1158 lNg Flay [ 58 iﬁ’,g?m {37 L5 it B
‘209 uﬁfm'w el e [ B 251 5,90 i3_£r§a I, ! !
. | i ' 5 B
| | S
i ! o
| !_ 1 .
S EE——
! | ! . 5 |
] k] | | | |
!_lj'!’“f;’ _ ._SQ;-;i-,' I.-r' -:T:lh"l e ! ‘ i } l
PurgeMethod: Mo P, Total Volume Removed: 3 <7 (gal)
e .JL.\.-___ L b, I L SR e &
Laboratory Information .
Sample ID # & Type of | Freservative / Laboratory | Analyses
- ~ Containers Tvpe L
Pt | 3 - oem) wug's ifr.:s s Mol | NU TPHE [ BT f T ot
| .

Well Conditior: G(.J{JJ

Femarks:

ﬁ;ﬁ,g,ﬁfq,:“_ .fr'{," é?l;?(g & .'F: ._,'*fc".*:“fl.ﬁr'lr.rﬁlfj




WCDNSULTING ENGINEERS & GEOLOGISTS, INC.

./ 812 W.Wabssh - Eurgka, CL 95501-2138 - TO7/449-8885 » FLX TO7/421-8677 «shninfoei@shr-engr.com

Water Sampling Data Sheet

,l Project Name: __3_5_.:4,,;{1@“., I e Date/Time: i e
Project No.: LG 705y Sampler Name: Dowved £ £ s
Location: EBeanscomb  CH Sample Type:  Grovad  cpfien
Well #; -2 Weather Poetially cloudy to_cleoe
Hvdrocarbon Thickness/Depth {feet):  wd Key Needed: Y& s Lolafie
% [
Total Well Depth _ Initial Depthto  _ Height of Water 0163 galift Z-inchwell)/ _ 1 Casing Volume
(f eek} Water (feet) - Column (feet) 0.653 g2 Ut (4-inch well) - {gal)
(160 |- %y |- 646 |« [€/63 | = [hos
I [ _ Water
Time []:f;ﬁ} (;j;] Eﬁ; {u;(c:m} | T;r;l}p rE RE:;:EEd Comments
oo e KD. ?_‘_.5_—_‘1“' | : =) oo
j22i || j90 | 28 | | | 02551
1228 N | 360 | 60° | b.36 15,/

1230 | Fise] 1 249 | 5967 64! 225, .
‘23 iﬁﬁﬁ‘rf et | 329 |s59¢"Y e 3¢ ;E,?%ax
B ; . I | ]
| 1 . | )
N | - e |
i ! ! _ | !
| /300 | Sgugf- 7o le _Ji__ I i . !
Piarge Methac: /?( &n d By e Total Volume Removed: 3 4 (gal)

Laboratory Information
’7 Sample ID i # & T}iipe of Preservative / Laboratory | Analyses
i | Containers _ Type |
I_,r_'7;’£{;' - L | 3 - el s | ps HEL N e JETEA s |
| = |
| £

Well Condition: E"h-‘-} Ha# q.!,r._.fﬁr‘g:_r y tor _S.‘(,‘ﬁ?t ;

Remarks:

fys




CONSULTING ENGINEERS & GEOLOGISTS, INC.
812, Wabath » Ereka, CA 95501.2135 « TOTI441-8885 » FAX: TOT/441-8577 »shainfo@shn-encr.com

Water Sampling Data Sheet

Project Name: _ Bpapconm by  Stacs Date/Time: /| -19-0%
Project No.: 097057 Sampler Name: Dav,d £, {(oim
Location: Beanscomb ¢H Sample Type:  Geouad  afefec
well #: el -3 Weather ng 55[55 alw g;! P wla
Hydrocarbon Thickness/Depth (feet): N Key Needed: /o Dol _.,A i
Total Well Depth Initial Depth to Height of Water 0.163 galift (2-inch well) / 1 Casing Volume
(feet) Water (feet) " Column (feet) X 0.653 gallft (4-inch well) ™ (gal)
[ 2c00 I | boo | =| 1duo | x[cs63 = [2.30
Water
Time {]21?11 ) ':PC;‘} gﬁ{; G SE ff m) | T{T;P pH Re {:;:I'.;ed Comments
o953 ( 2.9 D &g
JosP 30 . 53 0256/
059 | s | yso | 559" 0[5 |25 ),
o5 |Ne Fisy | 45 | 523" Tyo |5 L. |
L |Phta il | ded | 529° 1094 1222, |
(119 . 7 | 583" 1057 |paal |Dey
(y2 | ll 443 594" 7.6/ uj;h Dey
| ' |
. | | | 3; 1'
| | ! |
1295 bamm’ ¢ Timle | | i
Purge Methad: !{7{:‘??1 -.~I Ebl / Total Volume Removed: f2, 60  (gal)

Laboratory Information

‘ Sample ID # & Type of Preservative / Laboratory ‘ Analyses

| Containers Type |

}_Mk’ =3 2 ol Lpp's JES Hel NCL TG /&*ﬁ/fﬁv&ﬁ
! !

I ' |
. | i

Well Condition: (5,04

Remarks:

Dl v (Yo o] de Time s

G FORMESENVIRD FORMS \Water Sampling Datas Sheer-ayreka doc
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Appendix B

Historic Monitoring Data



Table B-1
Historic Groundwater Elevations
Branscomb Store, Branscomb, California
Sample Date Top of Casing Elevation [ Depth to Water | Groundwater Elevation
Location (feet MSL)" (feet)* (feet MSL)
MW-1 2/22/00 1,529.31 7.74 1,521.57
5/16/00 8.66 1,520.65
10/27/00 9.00 1,520.31
1/2/01 8.63 1,520.68
8/13/04 8.98 1,520.33
11/8/04 8.73 1,520.58
1/19/05 8.28 1,521.03
MW-2 2/22/00 1,529.67 8.13 1,521.54
5/16/00 8.42 1,521.25
10/27/00 9.00 1,520.67
1/2/01 8.52 1,521.15
8/13/04 8.90 1,520.77
11/8/04 8.63 1,521.04
1/19/05 7.94 1,521.73
MW-3 2/22/00 1,526.61 5.92 1,520.69
5/16/00 6.34 1,520.27
10/27/00 6.55 1,520.06
1/2/01 6.32 1,520.29
8/13/04 6.51 1,520.10
11/8/04 6.34 1,520.27
1/19/05 6.00 1,520.61
MW-4 2/22/00 1,528.32 6.98 1,521.34
5/16/00 7.40 1,520.92
10/27/00 7.69 1,520.63
1/2/01 7.43 1,520.89
8/13/04 7.69 1,520.63
11/8/04 7.41 1,520.91
1/19/05 7.05 1,521.27
1. MSL: Mean Sea Level
2. Below top of casing

G:\1992\092057 Branscomb Store\data\ SHN Consulting Engineers
HistoricDatalstQ05.xIS\GW Elev B-1 & Geologists, Inc.



Table B-2
Historic Groundwater Analytical Results
Branscomb Store, Branscomb, California
(in ug/L)*
f am?le Date | TPHG?® | Benzene®| Toluene® Ethyl 3 Total s| MTBE* | TBA! DIPE* ETBE' | TAME’
ocation benzene” | Xylenes
MW-1 2/22/00 170 <0.50° <0.50 <0.50 1.1 <3.0 NA® NA NA NA
5/16/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
10/27/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
1/2/01 <50 <0.50 <0.50 <0.50 <0.50 <3.0 NA NA NA NA
8/13/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
11/8/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
1/19/05 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
MW-2 2/22/00 2,400 <0.50 <5.0 <4.0 <4.0 3.0 NA NA NA NA
5/16/00 1,500 <0.50 <0.50 <0.50 <0.50 2.2 <10 <1.0 <1.0 <1.0
10/27/00 240 <0.50 <0.50 <0.50 <0.50 2.9 <10 <1.0 <1.0 <1.0
1/2/01 820 <0.50 <0.50 <0.50 <0.50 3.2 NA NA NA NA
8/13/04 400 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
11/8/04 330 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
1/19/05 280 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
MW-3 2/22/00 <50 <0.50 <0.50 <0.50 <0.50 45 NA NA NA NA
5/16/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
10/27/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
1/2/01 <50 <0.50 <0.50 <0.50 <0.50 <3.0 NA NA NA NA
8/13/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
11/8/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
1/19/05 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
MW-4 2/22/00 <50 <0.50 <0.50 <0.50 <0.50 5.3 NA NA NA NA
5/16/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
10/27/00 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
1/2/01 <50 <0.50 <0.50 <0.50 <0.50 <3.0 NA NA NA NA
8/13/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
11/8/04 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
1/19/05 <50 <0.50 <0.50 <0.50 <0.50 <1.0 <10 <1.0 <1.0 <1.0
[ 1. ug/L: micrograms per Liter - -]
2. TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method No. 8260B.
3. Benzene, Toluene, Ethylbenzene, and total Xylenes, analyzed in general accordance with EPA Method No. 8260B.
4. Fuel Oxygenates: MTBE (Methyl Tertiary-Butyl Ether), TBA (Tertiary-Butyl Alcohol), DIPE (Diisopropyl Ether), ETBE (Ethyl Tertiary-Butyl Ether),
and TAME (Tertiary-Amyl Methyl Ether), analyzed in general accordance with EPA Method No. 8260B.
5. <: denotes a value that is "less than" the laboratory method detection limit.
6. NA: Not Analyzed

SHN Consulting Engineers
& Geologists, Inc.

G:\1992\092057 Branscomb Store\data\

HistoricDatalstQ05.xIS\GW Analytical Data B-2



Table B-3
Historic DO, DCO,, and ORP Measurement Results
Branscomb Store, Branscomb, California
Sample DO" DCO,"° ORP”
. Date ) 5
Location (ppm) (PpmM) (mV)
MW-1 5/16/00 0.80 40 235
10/27/00 0.57 60 135
1/2/01 0.63 30 98
8/13/04 0.56 80 56
11/8/04 0.90 40 125
1/19/05 1.21 50 83
MW-2 5/16/00 0.49 50 -30
10/27/00 0.50 70 -35
1/2/01 0.58 70 82
8/13/04 0.55 120 -102
11/8/04 0.80 90 -20
1/19/05 0.80 140 28
MW-3 5/16/00 0.58 20 140
10/27/00 0.59 20 125
1/2/01 1.68 30 83
8/13/04 0.54 25 22
11/8/04 1.43 30 109
1/19/05 2.96 30 53
MW-4 5/16/00 0.53 20 175
10/27/00 0.56 20 110
1/72/01 2.54 20 65
8/13/04 0.59 20 53
11/8/04 1.34 20 108
1/19/05 3.39 30 89
1. DO: Dissolved Oxygen, field measured using portable instrumentation.
2. ppm: parts per million.
3. DCO,: Dissolved Carbon Dioxide, field measured using a field test Kit.
4. ORP: Oxidation-Reduction Potential measured using portable instrumentation.
5. mV: millivolts

G:\1992\092057 Branscomb Store\data\

HistoricDatalstQO05.xIs\Nat Attenuation

B-3

SHN Consulting Engineers
& Geologists, Inc.



Appendix C

Laboratory Analytical Reports



February 02, 2005

SHN Consulting Engineers and Geologists
812 West Wabash Avenue
Eureka, CA 953501

At Frans Lowman

RE: 092057, Branscomb Store

SAMPLE IDENTIFICATION

Fraction

1A
02A
02A
04A

Client Sample Deseriplion

AW -4
P -1
bW -3
WA -2

REFORT CERTIFIED BY

o

NORTH COAST
LABORATORIES LTD.

Order No.: 0301395
Invoice No.: 47922
PO No.:

ELAP No. 1247-Expires July 2006

MDD = Not Detected at the Repoating Limit
Limit = Reporting Limit

All solid results are expressed on a wet-
weight basis unless otherwise noted.

—

/fﬂ:\"?::b _"'"'_'_' %A W h_ﬂ___égéifﬁ

Laboratory Supervisor(s)

QA Unit

Jesse G. Chaney, Jr.
Laboratory Director

5660 West End Road » Arcata California 955219202 « 707-522-4649 « FAX FO7-822-6831

& Primad on Feccied Paor



North Coast Laboratories, Ltd. Daker 33 Fab-03

CLIENT: SHN Consulting Engineers and Geologists
Project: 092057, Branscomb Store CASE NARRATIVE
Lab Order: 0501398

Gasoline Components/Additives:

Sample MW-2 does not present a peak patlern consistent with that of gasoline. The peaks elute
towards the end of the gasoline range, In our judgement the material appears to be a product heavier
than gasoline. Due to the differences in the purging efficiency of these heavier materials the result may
be variable. The sample also contains peaks that elute within the normal range of gasoline, however,
these peaks are not typical of gasoline. The reported result represents the amount of material in the
gasoline range.

The surrogate recoveries were below the lower acceptance limit for samples MW-4, MW-1, MW-3 and
the method blank. The response of the reporting limit standard was such that the analytes would have
been detected even with the low recoveries; therefore, the data were accepted.

RORTH COAST LABDEATONIES
5680 Wesl End Koad - Arcata, California 955219202 « 707-822-4649 - FAX 707-822.6831
ﬁ Frnbad on Mecyshd Faper



Date: 02 Feb-03 ANALYTICAL REPORT

WorkOrder: 0501398

Client Sample ID: »MW.4 Received: 1/20/05 Caollected: 1/19/035 11:30

Lab Iy 0501398-01A

Test Name: Gasoling Components/Additives Reference: LUFT/EPA 82608 Modified

Parameter esult Limit [nits DF Extracted Analvzed
Methyl ter-bButyl elher (MTHE ) ND 1.0 il 10 1/28/05
Tert-butyl alechal (TOA) MO 10 pall 1.0 1/2B/05
Di-iscprapy! ether (DIPE) MO 1.0 il 1.0 1/28/05
Ethyl terl-butyl ether [ETBE) (4] 1.0 pall 1.0 1/28/05
Benzens MO 0.50 pall 1.0 1/28/05
Tert-amyl mathyl sther (TAME) MO 1.0 pa'l 1.0 1/28/06
Toluens ND 0.50 pall 1.0 12805
Ethylbenzene MO 050 HalL 1.0 1/28/05
m, p-Xytens ND 0.50 pail 1.0 1ZRI0G
o-Xylens ] 0.50 pa'l 1.0 12805

Surrpgate: 1,4-Dichlorobenzens-d4é Td.4 20.8-138 % Rac 1.0 1205

Test Name: 1PH as Gasoline Reference: LUFT/ERA 82608 Modifiad

Parameter Result Limit Units DF Extracted  Analvzed
TPHC Gasoline WL 50 pa'll 1.0 1/2B/05

Client Sample TD: MW-1 Received: 1/720/05 Collected: 1/19/03 12:15

Lah ITx: 0201398-02A

Test Name: Gasoline Componants/Additives Reference; LUFTIERA 82608 Modified

Parameter Result Limit Units DF Extracted Analvzed
Methyl tart-bulyl ethar {MTSE] (s 1.0 pgiL 1.0 1/2B/05
Tert-buty! alcohol (TEA) MO 10 pgil 1.0 112BI05
Di-isoprogyl ether (DIPE) MO 1.0 pg/L 1.0 11Z8/05
Ethyi tert-outyl ether (ETSE} ND 1.0 pall 1.0 1128105
Benzene MO 0.50 waill 1.0 112805
Tert-amyl methyl ether [TAME) ND 1.0 pall 1.0 112805
Toduana MO 050 pgil 1.0 12805
Ethylpenzene ND 050 parl 1.0 1428005
m.p-Xylane ND 0.50 palL 1.0 1128105
o-Xylens ND 0.50 pgfL 10 1128105

Surregate: 1.4-Dichlorobenzene-d4d 778 A0.8-130 % Rac 10 1428105

Test Name: TPH as Gasoline Referenee: LUFT/EPA B260E Modified

Parameter Resuli Limit Units DE Extracied Analyzed
TPHC Gasoline MDD 50 ug'L 1.0 128705

Page 1 of 2

NORTH COAST LABORATORIES
5680 West End Road - Arcats, California 955219202 - 707-822-4049 - FAX 707-8226801
£y Priwesd un Fevied F g



Date: 12-Feh-035
WorkOrder: 03501398

ANALYTICAL REPORT

Client Sample TD: MW-2
Lab TD: 0301398-03A

Tesi Name;  Gasoline Components/dditives

Paramcter
Mgthyl ter-buty! ether (MTBE)
Tari-bulyl alcohol (TEA)
Di-isopropyl ether (DIFE)
Ethyl tert-butyl ether (ETBE)
Banzene
Tert-amyl melhyl elhes (TAME)
Toluane
Ethylbenzens
m,p-Xylarne
o-Kylansa

Surrcgale: 1 4-Dichlorabenzens-d4

Test Name: TFH as Gasoline

Parameter
TPHE Gascling

Client Sample ID: MW-2
Lab ID: 0501 398-044

Test Name: Sasoline Components/Additives

Parameter
Methyl tert-butyl ether (MTBE)
Tert-butyl alcchod (TBA)
Di-isogropyl ether (DIPE)
Ethyl ter-buly! elher (ETBE)
Benzeans
Tert-amyl methyi athar (TAME)
Toluene
Ethyhenzens
m,p-Kylene
o-Xylane
Surmagata: 1,4-Dichlorohenzane-d4

Test Name: TPH as Gasoline

Parameter
TPHE Gasoline

5680 West End Road + Arcala, California 95521-9202 « 707-822-4649 -

Received: 120005

Result Limit Units
MO 1.4 poil
WD 10 el
MO 1.0 pa/l
1] 1.0 HoL
MO .50 Hgl
MO 1.0 [Ty
N 0.50 pgiL
MO 0.50 paL
N 0.50 pa'lL
MO 0,50 oL

TE.8 80.8-13% % Rec

Collected: 1/19/05 12:45

Reference: LUFT/ERPA 82608 Modified

DE Extracted
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Eeference: LUFT/ERA 8260B Modified

Result Limit Units
M 50 pgil

DFE Extracted

1.0

Received: 1/20005

Result Limit Units
MO 1.0 pa'L
MO 10 pgiL
MO 1.0 pa'L
MO 1.0 pg'L
MO .50 Pl
ND 1.0 HgL
e1B] .50 pg'L
N 0.50 Pl
ND 0.50 ug'L
MD 0.50 ugiL

28.0 B0.8-139 % Rec

Reference: LUFT/EPA B260B Modified
DE Extracted

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Reference: LUFT/EPA 8260 Modified

Result Limit LUnits
280 50 pall

WORTH COAST LABORATORIES

{:‘ “rvierd o Flecysied Pager

¥ Extracied

1.0

FAX 707822683

Analvzed
12805
1/28/05
12805
1/28/05
1/28/05
1/28/05
1/28/05
1/28/05
12BN
1/28/05
V2B

Analvzed
112805

Collected: 1/19%05 13:00

Analyzed
128005
1128503
1728105
1128103
1728505
1728405
12805
1728505
1128505
1/28/05
1/28/05

Analyeed
17ZB/05
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Appendix D

Intrinsic Bioremediation for Hydrocarbons

Intrinsic bioremediation is the degradation of a contaminant, such as petroleum hydrocarbons, by
naturally occurring organisms. These organisms metabolize the contaminant as a primary carbon
source. In addition to requiring a carbon source, an electron acceptor, such as oxygen, is required
for organisms to metabolize the contaminant. The occurrence of intrinsic bioremediation can be
demonstrated by measuring the loss of the contaminant concentration and electron acceptor, the
increase in concentrations of metabolic by-products, and the change in concentrations of
geochemical indicators. In some cases (ideally when the contaminant concentrations are low),
natural degradation processes will reduce dissolved concentrations below the Maximum
Contaminant Level (MCL) for drinking water standards, before reaching any nearby receptors. A
detailed discussion for each indicator is presented below. Table 1 summarizes trends to look for
when evaluating indicators of intrinsic bioremediation at a site.

Table D-1
Summa of Intrinsic Bioremediation Parameters
. Contaminant Plume Downgradient Related to
Groundwater Analytical Parameter .
Related to Background Contaminant Plume

Contaminant Increases Decreases
Dissolved Oxygen Decreases Increases
Dissolved Carbon Dioxide Increases Decreases
Reduction/ Oxidation Potential Decreases Increases
Alkalinity Increases Decreases
Nitrate Decreases Increases
Manganese (1) Increases Decreases
Iron (1) Increases Decreases
Sulfate Decreases Increases
Dissolved Methane Increases Decreases

Dissolved Oxygen

Dissolved Oxygen (DO) is the favored electron acceptor for aerobic biodegradation of petroleum
hydrocarbons (Buscheck, O'Reilly, 1995). Dissolved oxygen provides the most energy for
microorganisms to metabolize petroleum hydrocarbons. However, the transfer of oxygen from the
atmosphere to groundwater is slow and can cause oxygen depletion within the plume (Borden,
Bedient, 1986), a decrease of DO concentrations within the plume is an indication that
microorganisms are present. Threshold concentrations of DO for aerobic biodegradation range
from 1 to 2 mg/L (McAllister, Chiang, 1994).
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Dissolved Carbon Dioxide

Dissolved Carbon Dioxide (DCO;) is produced as petroleum hydrocarbons are biologically
metabolized. If DCO; concentrations are not removed by the natural carbonate buffering system
(measured as alkalinity), the DCO; levels within the plume should be greater than background
levels (Weidemeier et al., 1994).

Reduction-Oxidation Potential

The reduction-oxidation (redox) potential of groundwater is a measure of electron activity and is a
measure of the relative tendency of a solute species to accept (gain) or transfer (lose) electrons.
Oxidation is defined as "the loss of electrons while reduction is the gain of electrons” (Buscheck,
O'Reilly, 1995).

Microorganisms catalyze nearly all the important redox reactions that occur in the groundwater.
Microorganisms and their enzymes are involved in the redox process in order to acquire energy for
the synthesis of new cells and maintenance of old cells (Freeze, Cherry, 1979). Therefore, redox
reactions depend upon and influence rates of biodegradation. The redox potential for aerobic
metabolism is greater than 50 millivolts (mV), while anaerobic metabolism has a redox potential
less than 50 mV (US EPA, 1996 A). The redox potential inside the contaminant plume should be
less than background levels. Table 2 lists preferred reactions by energy potential.

Table D-2
Preferred Reactions by Energy Potential
Electron Acceptor Type of Reaction Metabolic By-Product Reaction
Preference

Oxygen Aerobic CO, Most Preferred
Nitrate Anaerobic Nz, CO; o
Manganese 1V) (solid) Anaerobic Manganese Il (soluble) o
Iron (111) (solid) Anaerobic Iron Il (soluble) o
Sulfate Anaerobic H.S o

Carbon Dioxide Anaerobic Methane Least Preferred

pH

The pH is a logarithmic measure of the hydrogen ion activity. An optimal range for
microorganisms is a pH range from 6-8 (Baker, Herson, 1994). The pH can be effected by biological
activity when organic acids are produced as organisms metabolize contaminants. The pH can also
effect the availability and mobility of nutrients and contaminants.

Alkalinity

Total alkalinity is a measure of water's capacity to absorb hydrogen ions without significant pH
change. Alkalinity results from bicarbonates, carbonates and hydroxides (Viessman, Hammer,
1985). These species result from the dissolution of rock (such as carbonate rocks), the transfer of
carbon dioxide into water, and respiration of microorganisms (Weidemeier et al., 1995). Alkalinity
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is important because it buffers the groundwater system from organic acids produced from aerobic
and anaerobic biodegradation processes. Alkalinity concentrations within the plume should be
greater than background.

Nitrate

Once microorganisms have depleted concentrations of dissolved oxygen, an alternative electron
acceptor may be utilized for anaerobic biodegradation. Depending upon the availability of nitrate
(NOs) in the groundwater, a process known as denitrification may occur. Microorganisms utilize
nitrate as an electron acceptor and convert nitrate into nitrite (NO2) and eventually into nitrogen
gas (N2) (Baker, Herson, 1994). Nitrate concentrations in the plume should be less than
background.

Manganese (I1)

When groundwater becomes depleted of dissolved oxygen and nitrate, conditions are sufficiently
reducing for the reduction and dissolution of manganese coatings. These reactions result in
reduced manganese in the groundwater (Carey et al. 1996). The use of manganese (V) as a
terminal electron acceptor by microorganisms yields a reduced water-soluble manganese (I1).

Ferrous Iron

In some cases iron (l11) or ferric iron is used as an electron acceptor in anaerobic biodegradation of
petroleum hydrocarbons. Iron reduction is the conversion by microorganisms of iron (1) to
ferrous iron or iron (1) (Buscheck, O'Reilly, 1995). The ferrous iron will be in a soluble form
depending upon the Eh/pH conditions. Ferrous iron concentrations should be greater inside the
plume than background. As soon as iron rich groundwater comes into contact with dissolved
oxygen, the dissolved iron (1) will immediately oxidize to iron (l11) and subsequently precipitate as
iron coatings on soil sediments (Appelo and Postma, 1993).

Sulfate

Sulfate (S042-) is another alternative electron acceptor, once microorganisms have depleted oxygen.
Sulfate reduction is the conversion of sulfate to hydrogen sulfide (H2S). A reduction of sulfate
concentrations across the plume is an indication that anaerobic biodegradation is occurring
(Weidemeier et al., 1995).

Methane

Methane is produced only under strong reducing conditions by a group of strict anaerobes.
Methanogens use CO; as a terminal electron acceptor and produce methane (ASTM, 1996).
Table 2 shows that Methanogenic reactions are the least thermodynamically favored
(USEPA, 1996 B).
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